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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a transparent conductive 
film with high transparency, high conductivity, high adherence to a substrate, with high 
productivity and a low environmental load, and to provide a transparent conductive film 
laminated body manufactured by this method, and an article using the transparent conductive 
film laminated body. 

SOLUTION: This transparent conductive film laminated body formed by laminating a primer 
layer, a gas barrier layer, and a transparent electrode layer on a transparent substrate is 
manufactured in such a way that under atmospheric pressure or the pressure near to the 
atmospheric pressure, at least one kind of inert gas, at least one kind of organic metal 
compound, and mixed gas comprising at least one kind of reactive gas are introduced into a 
discharge space, the space is made in a plasma state, and the transparent substrate is exposed 
to the plasma to independently form the primer layer, the gas barrier layer, and the transparent 
electrode layer in this order on the transparent substrate. 
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. [tt**i] mw&#±.i£. 

ft 3 Sr*5cm^ra^^tA Lty^XvtHlc LT 

lWWa±©K*Stt^*»e>ftSa*jtf^trJW^IB»j: . 

jgA x-e^ifc LT±ias^s«-±(-7°7-r-v 

[1***2] «w«8Jt^ ^^-Ji* #*^y 
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1?, '>ft < 1 1 1 Wm&.±to*lS&#x t % <>ta < 1 1> 20 

i ap^jbo^-ffi^jsYb-s-^s. v>ft < i 1 1 as£i± 

©Wtt#^ a» e. ft 5 ^«^Wfcg|A Lt/ 

yx^ttmc^x&mw&ttzmi-ztizii^x, &m 

«^ffij£^coffi7JT<c*5^T. '>ft < i: f> 1 WmSUi 

<D^% ! '&#x t , <J>ft <i ti aig&t-ko^&jsfca- 
#&s^ft < t % i a^±rosj^tt^3i»e>ft5a-^ 
#x*wcm&mizmAi,x7'y xi-ytmic L-r±iffigw 

tti ii£t±ro?Stt^ t , '>ft < t h 1 «JSW± 

©*«AJ(Mk#*aa^ft < 1 1 1 a«ei±©s^tt^ 

i?jv=i-ryj^^ j-fi/^ T)\> 

®x*>z>^ t^wt-r^>mim.2mm(r>mmmmms. 

[»#JS4] -77'{-*—m&T&.— JKSC (1) OJKt? 

hzzb*!&mt-tz> m$vs. 1 ~ 3 o v vf *u&» 1 que* 

— jRSt (1) MO, (R) y 
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^ro^ft< ia©^js 

Rtt^3fc&l~8 0T/MrA'££*U x (4 
1. 50~1. 9 9, yteO. 02~1. 0 0 
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[f**«5l — «5t (1) OM^^r-f^T-feS-tS: 
t f Sf**fi 1~4©1 ^-f ft** 1 9il2*<D^gg^H; 

Iit*fi6] aBa*Mt«r»rirt-5yta!>n:Sfc«ffiM{t 
^tA$n5W«I^Jg^i|&^TlE©-^ (2) Xte- 
(3) T*S'it*#ltAJiM:^*T*>5r:iSr#« 

t-rsistsfcjg 1 ~ 5 ©v^ttd* 1 mtstoomm&mim 

[fki] 



— *95£{2) 




1~1 0©M< 1 1 1 o£A±<D7?/^S:-g-tf7/u^-D 
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[f«** 1 1 ] tiraEAS«i6SJE# 15 0MHz OTf 
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[ft** 15] i*i:50W/c m 2^T-Cfc 5It 
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4 tf>V>-f;ft3> 1 *fB*0^WtRStStt0M^& 
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[0 0 15] 
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7x-*-ftffiuzi,xmmwmtt&m-tzt\zt.ix % ®m 

o^jsit jtrx-fc , '>ft < * 1 1 wm&L±.<otm&m{£& 

#x&tkmmm^mAi'X7' : 7x-rViffi\z vx±.smw 

x. m7°7j^-m±iz&#*.s<yirm&tef&v. 
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(D^a^M'fk^su^ft <tti a?g«±ros^tt^ 

* t> ft 5 3rifc«£llB K&A X-^JH 

[0018] 3. #x/<y trm*"*?***^ ^ 

A, ®<D b V>ft < b h 1 ffi««OTC^^^tf«8 

[00 19] 4. ^"9>f-»— **s«WE— (1) <om 
x*fo5 r t Sr#® t -rsHtrie 1 ~ 3 ©vi"*t*» 1 JgfEtt 
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[0 0 2 0] 5. — J&jS; (1) CCM^^-fsgTfc-S^ t 
5 WIB 1 ~ 4 O^-f tu^ 1 gC8Btt®391«f| 

[oo2i] 6. s^^mKSr^-r 5 fc * (cgtm^ra 

(3) 

.. [0 0 2 2] 7. ^7^-7— 

10 f£-f5«rffi&«£ra»~4>ft < fc 1 a^<£>^«t£#* Sr 

fctt^y ^A^^-f-5rt^#siti-5fufEi~6ro 

[002 3] 8. zfysti—mhzwzmwmmmzm 
&-tzmtEttcw&mz.mija-tzmft&. ook 

H z Sr@^.fcil5^iS[flffi-e, E.o N 1-50 W/ c m 2 
LTM S r. t Sr#® t f 5 fus2 1 ~ 

7 ov>-r^> 1 ^&®.nmmm-mmmvf<n$mxmo 
[0024] .9, xx'tvvszj&ifrtzmdMm&m 
20 tc^ft < t 1 as«^&tt#* £-£^1-5 

-tz> z. t &¥f®. t -tzmz 2 ~ 6 wrtifr 1 «iB«© 

[0 0 2 5] 10. ^^y^g^fi£-r5MIE^«^ 
rajcfpjoi-smif*^ ffl&S; 1 00kHz *m 7L1£&J% 
femEEX, 1~5 0W/cm 2 om7aS:^LT 

[00 2 6 ] 1 1 . ttrfBSS^&mjEEdS 1 5 0MH z 
30 T?fe5r i:5ri|#Sl:i1-2)*(riE8X«l 0|5«<7>^*« 

[00 2 7] 12. li5^&«£E^ 200kHz «±T'fc 
5wi:Sr#8S:i:-r5«FlEl 1 ?E«oS^^m^aiSfro 

[0 0 2 8] 1 3. i§Jii&«EE# 8 0 0 k H z £JLLT-& 
5^i:Sr#®i:-r5«?n31 lXlil 2IB«o^*«K 

[0 0 2 9] 14. mtti^l. 2W/cm2£I±T*Sb5 
r tSr#®i:i-5MIE8Xft l 0E«©3W«®SaS 

[0 0 3 0] 15. SWS5 0W/cm2filTtfc5r 
i:Sr#Sti:-r^tfnS8, 1 OXii 1 4IE«c7)30^^:fl;K 

[0 0 3 1] 16. «7Ji52 0W/cm2«TT'fe5r 
tSr#^:i:i-5ttnH8, 10, 1 4 Xtt 1 5 ISttcoigBJ 

[0 0 3 2] 17. K«tt«ffia*a»LfclNf 
•5^ir5r#mi:-r5MIE8~l 6.©V»-fK*> 1 WcfB* 

so [0 0 3 3J18. «ffiW^ft < 1 1>— *iS»«flc-C« 
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[0034] i9. mmft<otmim&6~4 swm 

[0 0 3 5] 2 0. il^il^Rma^SlOjum 
WT-CfcSrtSr#®t-r-5ltnBl 8X1*1 9fB*W>3 

[00 36] 21. anffltttftKtflMb-Y 
SfefbM. HMbXtt. F K-^BMta, A 1 K-^Sftl io 
«&, SbK-TWfeM, I TO, In 2 0 3 -Zn0^7 
*^7r^a«»«t*»63ia5h > 5*ft< 1 t> 1«£± 
t fr«mfci-*ME 1 ~ 2 0 tf^-f Juo* l 

[0 0 3 7] 22. mmmwm&i Tojnjjsot. & 

ITOlijSI n/S nB^jtTl 0 0/0; 1~10 
0/1 50©fflT?fc5r£Sr4^i:-r5iitresi~2 l© 

(0 0 3 8] 2 3. /7^-7-ij}^f;VSXWf W 

CH 3 i»^#ifilSib<0!»3tSfc*fi-5 i -CH2-iS**t» 

-r^atria i ~ 2 2 i ^m^mmmmamm 

[oo3 9] 24. mmmt±iztfxs<v*rm&tj:i<^m 

[004 0] 2 5. SW*«ISO^SI^W4^ 0 ~ 5 . 30 
0JK?-*»ltOttH-caE>Sii:«r1«iti-.5itrBl~2 
4 tf>^-f ft* 1 «fE«<7>SW^«IKag^<oSS!5g*j£o 

[004 1] 26. fiJIEl~2 5 0V>-f*v^l«IE«0 

[0 0 4 2] 2 7. ^KStt^3lW»flg7^/VJ>,-t?fc5 
r £ i 1" SHiTfE 2 6 EttoaHtMUtaMtt. 
[0 0 4 3] 2 8. I?!S#^IX7^^Tj)5rt 

fro 40 

[0 0 4 4] 29. m^mmy^^nf y^y<^jum 

fc5w^«r^mi-r5S(IIE2 6~2 8 <£>^T*U&» 1 «SB 

[0 0 4 5] 3 0. aWSWJWS^—^^Sifrfc* 
ItfeS: i5r#®i-rSMIS2 9 1B|fte>39§«Mt0tlX 

[0 0 4 6] 3 1. WIS2 6~3 0<OV^-f^l«S« so 
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[0 0 4 7] *!§WS:»cPL<iftKi-5o ±B«3fcfr 

mRimmm^m^i *> muz tiizmmmwmmmi 

[0 0 4 8] ^WfiTCSCfft/cliTC^flE^^JETjT 

[0 0 4 9] fr^O^m^X-^CVDlcfcl^T 
l±, WlRl-rSWIirai-, 2 0 0 kHz~l 5 0MH z <D 
SS«SE®ET?, J.o n 1. 2~5 0W/cm 2 <Dm7J 

[0050] *»3Hfc*i^-c % MHtcBtinl-sffijgitt 
m&<Dffimti<D±mm\*., l < 12 1 5 mh z «tt- 

[00 5 1] i«^JS«EO^i3tiS:<0TPSffii: LT 

fcfc, »*U<tt2 0 0kHz£lJiT?fc5„ i5fft'L< 
148 0 0 kHz£t±t?fc5 0 

[0 0 5 2] ttHreiC^«&i-5«7J«DTI5Bffi{4, 
1. 2W/cm2^J:-t?$>-5o IkBWfc'LTttrB 0W 
/cm2j^T» b< J45 0W/cm2gATT-fc-5 o 
(SS, (cm 2 ) (4 S ««K:j3V^TiWtaS)EwS 

[0 0 5 3] «HW{-Pn*0i-5i«^jft«iE{4, Wf 

[00 54] *»Wlw*5VTI4, Z<oi b iimk^m 
[0055] r©i5 ttnmt LTtt, :&Jl«*j-±»c:^ 

«©W^FK»flW*:S:*aH-Sr. tTfc5„ ^«fri LT 

it^«sr«i 6 ~ 4 5 ommmx-hz z. t l 

<, r©±5^lfri:UTtt v 7^5t, ^bS*^ 

[0056] s*^5^m8ira^c«feafe?,v^^im^p^ 
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x (J I S B 0 6 0 1) £1 0 nmSLTKi-ZZb 

T«vst5IM^ftWlltt**iOT8 r. t?** < if A 
10 0 5 7] «JaT-e<0&JR«sH-JC*H-5fl«{*: 

0-3 0 v o 1 %i U ftJi£tl*Sr5 v o 1 %KTfci- 

8iiJ s ttt3fe5. 20 

[005 8] S11cDe«-|cKtt*Sri$ffii-5SijO 
^rfei: LT, * y 5 y ^ *Ojgtt££|5£3$i 1 0 v o 1 % 
SXT*xm&\zft\,\ ■g.\^/*?>\sRfc\^ «fc OSfb-t-S 

[0 0 5 9] fttiftiv^y? XTj&S&a 

jrxtJBtiB vxzfyx-rytmk-tz hnxhtiif ±v\ 
[0 0 6 0 ] m 1 ii, *»«©»wjfcMfcfcflH*&*t 

[00 6 1 ] IHltC*5VNT, g^7-f;VAt©S#FI± 
(it, B#§HU9) t-lHjfei-2)D-/vfl;®2 5 
Jc«iaS*L*^6IBa6*ixa 0 it$nt^5lffi2 6 so 
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= '/^n-5 6S > 6 6T-}¥ff£;ft, 6 4 

5„ tt^l«5 4»4«iTlE=y^'a — y 6 5, 6 6 C 

[006 2] znmftztiz&mt. zfrXv&m&m 

5:^WJL<, 0. 

ffflS^yyci-y 6 5*S«J;tf6 6 i 9 , 

[0063] w % sceT-yx^^ajeiffi^tixaa^^ 

Sg3 1 ^jgA£ft, #yg&tf>#*|;tflMaq 5 3*»e>#* 
[0 0 6 4] IU2i4, Ell iWiK, *»W©S3t#ifc 

icm v * tta 7*7 x-vjscm^s^B^tsie * tt 5 x? x 

vMWSo- ««r*^«WB-e*>539^ El litis 

2 6 f4RttScomffi*SfflV>?>ttT^50{c*fL. £&S 
MM 3 6 K*3ELfc«*ra%LTV^S. 

[0 0 6 5] 12 1 (C^ LfcRttSWSffi 2 6 (OlJt^T, 
El 2 tc^ bfc^ittSrom® 3 6 f±, fe«fiSH5ri2:Jf 

[0 0 6 611213 (a), (b) ±M<DFiffim 

<Du~/umm<D-m^i-mmm. m4 (a) , (b) 

m, 15 (a) , (b) li^.^ftST'iS^TV^ 
[0 0 6 7] 03 (a) &Uqg|3 (b) |C*3V^, T — 
2 5 imt5 5?^»lt», *BBt»«rfflv^T 

*t?Ltosufc-fe7 $ ytm&i&mffimto- 2 5 b «il 

«2 0 0 *fc*8J:5lElMI*U T-^lc^LTfc 
^JS^O^«tt«:»2 5A^7^ = >-^(C 

S n sl^mm 2 5 C t?*^ LT t i 

mm*?*-, y^w&zkuy*^ yju^^mmmtf? 

JiS. ^JS^©#«tt««-2 5 a. 2 5 At LTtt, 
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xt^-ux, t/v$=!>a, m%r<o&m*$& 

[0 0 6 8] H4.ja) , (b) *J«fctfBI5 (a) N 

(b) tt. Riin«@-efe5@^(7?«ffi2 6 c, mm 2 6 

C, ti3 6c, ffi4!3 6C-Cfc!K ±l5l5tt©D-/V 

«n 2 5 c , n —;vw& 25ct wimm^-ttt-vm 

U JhlBP3«©M«ft:Sr«S U ifc«<P teftiPzk <£ 5 
3BI«#o&«& 1 2 * 4fcJi l 5 * t ^5 i p Kigtf; 

[006 9] HU0«ffi^«ESrPP*Di-5««i: LTfi, 

w^BRjEttftv^, ^^-^x^fiSies^ases (200k 
Hz) „ y<-/^x.mmmmmmm (8 00 kHz) , b 

(13. 56MHz) , y<~/unm 

smm&nm (1 5 omhz) %f&Q>m-czz 0 
[0070] @6it *&m\zm^bfiz>77 x-vten. 

7 x^&s&iu&si 3 1 (omfrte® 2 roia^ t ra*-c*> 

[00 7 1 ] 0 6 KlfE«6<£>tt£ 2 5 , 3 6 li. 03. 

[0072] ±w.mmm<Dmmit. n.m<D®mzwtw.i, 

fcfT5*£ji»&0. 5mm~2Ommii0SL< 1 «f|: 
jJ£L<O4 1mm±0. SmmffeS, . 
[00 7 3] tWB^9-X-vJMWDa*»3 1 W:d-;v 

u #*$g±gffi5 i -?&±£ittzm'&tfxzffimmw 

«2§U Ilc«t9®ffi3 6(r|iJE?rgI*nL, n— 
5ttT-;*(;:gM&U i&ffl^X^ 



(8) 

Kn-v 6 4$tt>LT, 7°7X-^ifc«;*n,gjg:§g3 1 !*)<£> 

[0 0 7 4] 11214 1 J:!5@5£;5;ft/C^.51;*13 6 (CEP 
0. 5~10kVSI^ liTOiiO. 5kH-z« 

io ±1 5 0MHz«Ti-isii$ix5. r z-vmmnmmm 

^fSfi*— Fb/<We— K<hnftf*t50N/OFF$: 

[0 0 7 5] 7*5 X^S^S^* 3 1 fcfc^ 1/7^ 
(R) ^7^M<o^^!.a^^^^fiL<ffl^^p 3 j^5i^ 

[0 0 7 6] Sfc, Sc«7*7X-^«ya^F<DSiH--.©j^# 
gSWJtgSr^-ja (l 5"C~2 5"C) ~3 0 O'CfiiT^) 
2 0 0*C£JIT, -J:9»*U<H:*a*»e>l OOtKTt 

so [0 0 7 7] 3|c^Wf-*JV^T(4, Jtmntkm-??*^ 

j5^t(4, 20kPa~l 10kPa©E^5:$t^ 
*^^{Cl|2«0^j*^i L< #5fcfe(C{±, 9 3 k P 
a~l 04kPaWtU\ 

[oo7 8] v>mm&f$.%mm z> mtmm 

IS B 0 6 0 l-Vm.fe£hz>&miB.£<7>m:±lt!;£ 
(Rma x) *5l 0 /t mfiilTlCfrS <£ p 

i»{C^L<(i > 7 /1 m^T{ci3S-t-5wi:T*fc 

5. 

[00 7 9] tfc, J IS B 0 6 0 1 -e3!5t$*u.5 
«F'L>iSI¥*&«iSa§ (Ra) (4 0. 5jim£TF#:#£L 
<. JSt-iif*L< {40. Um«Ttfe5, 

[0 0 8 0] 1&m\z.tetf%-7y-<-?— Mb UTtt-U 
(1) ©lT?&5t©iS»JLV^ IC, 7"7-fv- 

^KUK^-ii? -CH 3 iS»*t«:#«lfiW)<?5K7tS 
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[0 0 8 1] z.frhny'yJ^-mn^m&m^^ 

Tt4^56©Xa?t«^3tj5fe (XPS) *?y-V^W& 
(FT - I R) T^fe^^-CtSo 

too82i Jbia^&tcj: t» v y -¥^> sis*® 

i: UTfi, A^Wl-tt^TOfccoSr&Jf r i: 

^ h^?^ f hJiKv'i'?^ f h7- i s 

>\ x h7-n-^ h^ri'v'yV, fF7-sec — :/ 
Y5r t S*/y~y. X h7- t e r t -7"F^v->7^ T" 
F7^x|«^»7y, x h7^>-^- i so -7° 

> v "J- >7^-n-7'h*v'->7^ X h7^^ 
-s e c fF?^- tet.t- 

* =f-/Vi/=c- h 5- is is 7 >\ =f->\>=- Y^ri/i/y >\ is 

/Ui?x. h >\ ~» h\) * Y *is*>y 

ntf^K, x*>-x h7^ K; ^^rh^x 
F\ x* Vx Y y ir-xn K* >x h 

[oo83] mm.®.. &%isGmi. xpssi^i 

^tiJ8ESCALAB-2 0 0R5:«^fc o X&7V — 
KKttMg «rfl!v\ UJ7J6 0 0W C&OiSffiffi 1 5 k V, 

y*sa >-«aE4 OmA) X*WfcV.*L a # 40 

flPfBtt, tfr#frA g 3 d 5/2 'owm-cmu 
1tt%. 1. 5~1. 7eViWJ;5tKtLfc 0 S!l 

jr^mtLXl^ He, Ne, Ar, Xe. Kr/iW! 
[0084] 5teT» jg^^/Vdf- 0 e V*»^ 1100 so 
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e V<7D$EBfc\ X — ^Bt"9ji^raill. OeV-CiJ^ 

[0 0 8 5] ^m^ti^:, xyfy^tvl^ 
Bfc< ^TW5c^lro^T, x— ^©»9a*IBIHSr0. 
2eViLt, 3 ***-l*-*K:o 

££C*Lfcfc<1-5fcs!>Jc:, VAMAS-SCA-J 
A PAN8S{0 COMMON DATA PROCESS 
ING SYSTEM (Ver. 2. 3E*PfcW4L 

"£W^ffi£rfHHg6:&K (atomic c o n c e n 
t r a t i o n : a t %) i: LT*fetc„ «i >-i?*!7 

[0 0 8 6] 3SS*Q.aS:*5r^p«(r^, #7C3iitCO^T 
Count Scale W+t V >a ViSrter 

u\ 5 7K^>-b^xA-^>-^SSr*3c:/j:ofc 0 ^* 
MX-lt. '<v??y'7>'F&f&£L1Zt°-?^})T%Si 
m (cpsXeV) €rfflv/t„ -*v9 ifyVs YVkWkZ. 
it. Shirle yizXZJjmzm^tio 

[008 7] Shirle yifetCO^Ttt, D. A. S 
hirley, Phys. Rev., B5, 4709 

(1 9 7 2) £#MHc-t-3;r t^T-#5o 

[0 0 8 8] *|gBJ^*3V^T#^1-KltK^-<^ h/Ptt, S'J 

(ATR-IR&) 2rfflV^T^©l|X^.-<^ 

Alt^l44 5° ir-TS. rtHcSSb®*SAW^tc*rLT 
¥fTfcfl«te*!7>f +-^y 5/ K«36^*rfflV-CAitL» 
r n»cS»ffi^AI*®fc*t LTVfif'iCffi** -V-^ 
y y K«6*-*r«^TAltU ^ ( I R) h/w 

[0 0 8 9] 

cH 3 <DmMmmmmizm*-rz>t'-? (2 9 6 5 c 

m - l*^ 2 9 8 5.c m-loraicSftSat.afi^tr— 

<^?ta (a) srau^-TSo e— ^ssgf*. ^t-^' h 

y^OSRR (fci:x.Ji2 9 7 8 cm-1) ft it. 30 
0 0~3 0 5 0 c m-^f ^f tK^Sro/h^Mi: 2 
800-2 750 cm-irotfJOStK^a^/J^^^Sr 

traa^LT^fes. m«»ccH 2 <ois*ttw#aisftfc* 

3fH-5fc°— ^ (2 9 2 5 cm-l*?)2 9 3 5 cm-l<£>Pfl 
[0 0 9 0] #3§i£l;::fc^Tter<D£#(Z>K3tgifc, -f 
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v\ • 

[0 0 9 1] *3BWfc4l*t6Sf^yirJi4 Uttr^ 
A, *®c95*>4>/«e< it lWmv 

KKflS^gfeOfiJ^^ 1 . 5*^2. oro^jlifflS: 

ais^io^fttt^^ t . ^4 < i 1 1 «£s*±<z>#mi 
mm^y x-vvmom&ux \zm-rz. t iz «t o 

[0 0 9 2] #;*^yirB££^jrr5*:ie>»c:/7X-^ 

hy— i s o— "TTtj&f-isi/JlSy 7I7- n — 
df->^7>', 7" h7-n-7'hJfv'v'7y v th7-s 
e c -7*I>*'>">7V, f F5-t e rt -7'h^i'v' 
f h7^>^xh^r-»7^ X > y-<>?- i 
s o -T'tajjfdri^v'y V, x h- y - n jtfSr 

^>y>, r f7^i?-n-7'h^>v'7> 1 7h7 
s e c — ^ hdf v^>7>\ T- h7^>^- t e 
r t -y YSr'si/yl/^ t^W* h*^^ ^ 

y >\ v?^t f-fl,*?z£ h Srv'v'? V, S^p* =f-;V3L ± 
7V, *J*f-As* Y*i/*/yl/ > isty^jls-fu 

[0093] xsnviKist} ^mumwrnzM 

0. 2-C'fe5„ 

[0094] ^^tt^tji, yt&tfyicmwT-mnmi: 
v&thtemmmwmtt.. &mmm. mm <sno 2> 

Zn0 2> ln 2 0 3 ) , Mftft (ITO, IZO, 
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F TO, A TO) . #Hfefc4fe h\ T i 

n) fcfSr&jfsr 

[0095] i&m\-$m&y 4 T-m±izmwmmm 

U g**£lKrfE:7°7 X-rftJieDKj&tttf ;* (cfig-fi £ 

i*tefcaw*«B!«jifr 5 r 5. ±ie 

[0 0 9 6] D , 

Sr^Bfe-r 5 IZ Ty X^ffi i 5 co jg-g- 

fcfi^y <7Aj)S#(CiSf^ L<fflVNP J ^5 0 #»wefflv^ 
«^Sr^i-5fife^^^-t--5tro-e$)S < , rwip^ 

mzpirtr b^&mfgfc. '4MT-A>=**fK t>\> 

5»*L<tt«ilB-«« (2) Xtt-«S* (3) t?*$ 
[0 0 9 7] ^^M(4-rvi?>?A, ig«; «W»&»tfft 
1 0co^«< i t loRio^yiHSr^tf^/v^-DT/v 
[0 0 9 8] -fiSS: (2) Xfi-jfe* (3) 

^-n^^^>5?rf-^— h s bV*- (2, 2, 6, 6- 
fh7^f/U-3, h) 
A, i'-n-7'f;i'e'^ (2, 4 — ^^yi?t^- 
h) v J -n-^^/W^T-fe hdrV^X £?- t - 

Zf?-A>i?T± h^f-^X, 7l7'fy7"D^^X > 

[0 0 9 9] rco^-C^fc, ^Ll>cOtt-f Vi^i7AT 
-fe^/UT-kh^— hy^.- (2, 2, 6, 6-7l> 
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#*. ■ . 

[O10O1 *ISK{C*5^TttCttf > ^rt<^^< t 

TVHf* (2, 4— ^^^S?**— b) *X, v?-n 

[0101] *6fc*»Bfcj8V^Ttt, 3«««RO« 
*SH4Jf«>»5ett*r*1-$;tf*, —1Mb 

[0102] mmmmm&&»t Lxm^btiz>Rfc& 

TOKt;i:i3^-ai#lD;fr5 I TOg©I n/Sn©gf 
l&JttfSl 0 0/0. 1~1 0 0/1 5 0©BK&5<fc? 
CS^tt^*^SiS1-5. #£L<»± N 100/0. 
5 ~ 1 0 0 / 1 0 ± 5 Hit 5. In/S 

n (DM^itltX P S MJ£K:J: t) Jfcit>5 r. i: 5„ 

n/FWfC^&JttfS 1 0 0/0. 0 1-1 0 0/5 0© 
«5fflJc^5i5SJ^tt^^^l:itSr|IIBi-5o Sn/F 

n 2 0 3 -Z nO^T-e^^r^W^ttKf^V^li, 
I n/ZnO^&Jt^l 0 0/5 0~ 1 0 0/5(0® 
BKftS J; 9SJ&te#*roiifc£lESEl-5o In/Zn 
(Om^it^X P S aj3£-C*fc^ £ 1 2Sttl5fE5. 
[0103] Hfc, R*Stt^KH«eW|t«it^»i: 

#J;ifi, h- y-f y7°c5K#->K, ^f^h^ix 



(11) 

[o l 04] ■ ±efij&tt#;*tt* BfrarxKiaru o. 
o i~i o r. t*ff*u\ 

J^O^fft LTii, 0. lnm~10 0 0nm©jSi© 
[0 10 5] JWSWtefe^Ttt, *»Efi»©E*T-e 

[oio6] *&m<Dmmwwm<DmrfLjjiki±±%.&* 
[0107] t&tikmommt lt«5 o~3 o ox:<ofo 

HiWfSLVV, $f$L<(il 0 Q~2 5 OtWfiiffe 
^t*<Dil7Cl4^^^-&tPJl7C#B^ «**if©»fbtt 

jlTctt^, ®ffktt^roSS«0. 0 1.-5W* 
L<, «t<9»SC<{i0. l~3%-efe5 0 

[o io8] 

5„ ^o^co^^^fi, o~5. 0I^$8«-c 
#IC#*L<I4 0. 0 1~3ii:^ 

[0109] as«-«r«*i-s*mt«w!:iR«tt4^ 0 ^ 

y^Srfflv^ri: tpTtB-e&5^> 7c5UE*fc{47C^,JI 

[oi io] y-r/p^^tw-ir/vn-^ h y r-fe 

40 -r— h^<D±/Uu— ^.ztx-r/K /Jfy^^x/K 'Ky* 

^, #y if=^T/u=>-/u (pva) , Ttv/ufitm. 

[0 111] ±B©3t»# (S«i:LTfcfflv^^5) 
60 ^fy =z?-v>>-)-7? u— h^co^yoi^-^/w^-f^A, 
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# )) x.fu-yy 4 frJ*. jKy/nfi/^^;^, -fen 
T±T— b?=?-\/— j SUA., ±/vzi—x.T J &7 L — h 

7°p t°^-^— h y w /w», -t/UD — * r-fe -r— h 7 9 ^ 

— Y7j;V^ ±/l<a— * h!J7tf - K -fcA-n — 

S7-f/vA> #y k^a-a, /a-j^m^ 

<t!g^7>r/^ % #^^^7^7^^, *Ky;& 
-f^f>y7-f;Vi,, jtfy^ $ K7-f /Ky^— 
Tvi^A-jfcj^wvw^ #y xfrTjsi/j&y j jjfy 

y u— hb-rA-A, y a:7-< AAfcswiTtfy 
[0112] zi%b<D%mmmi-T?3bz\,v*m±m i '&£ 

(*»■«) , ARTON (B*£-j£=fA (») 
m *£©*JRfi*r#*L< AMI'S 5. IE 

3#y#-#*-K #!)7!) Wh, #^/V7t 
^U^tK y x-f^^;V7 * if (OHWISSW^OTc 

~1 0 0 0 7t" , mW7-f/PAdSjf*L<fflV^P>n-5. 
[0 1 1 3 ] $ '7^:AroftftJ|£f^J|'$rttt? 

[oi 14] ztiib(omc>Mrfrtmtmzm7£i±fj:< , 

7<ai7'7X-7CVDfe-eJi>5 0 
10 115] rtu^roSOTcaET'TX-^CVD^iS 

4#S2 000-02157 3*»KM*S*l.fc^S*» 

[0 116] *»Wlc*s^ri*» ±EIE«©J:5*»H' 

{-*fi-5^i?iSMSr ±10 % 5 J; 5 tcRtf 5 
ItWtK, Ii:»SL<li±5%W-Cfc!), * 
L< tt± 1 «fc 5 liRfr a r 

[0 117] 
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[0 1 18] J I S-R- 1 6 3 6 K116V \ 

K^mm&KftSLVcXl-A 0 0 0S!Sr>S^TaiJSSr 
fTofc 0 f*8bfc<D8i:Sfi 5 5 0 n mi: Lfc„ 

[0119] <e*t^> j i s-R- 1 6 3 7fcfltv\ 

^^-GP> MCP-T 6 0 0 SrfflV>7t„ 
[0 12 0] <tt*fr**e>H£>KB/& K5B$** 
tt» XPS*af4>«RKfllSrffl^T-tO«fcj||3ei-5. ffi 

10 [0121] <m^m^^ hA^>as>ww«a« 

[0 12 2] ft »4M£, Xtf»JSfi»A 

&&.wi&<D?>-7'/u<Dmm<DU&zm'<tz, mm 

ft$tf>JSH(;:?&oT 1 0 0 g o#MSrd>(t 1 4MHiaS8S . 
OWifcR/RO bizm-fz. ' 

[0123] <£it&m>mmmwgm!8t*7'(frj*i: 
20 aa2 5Tc«»a«5o%fc*jrts*iiiigis*=»i:^ 

Sdwx^-GP, MCP-T6 00$r^^tfet" 
fc„ ~£>SS&jnfit£-R 0 b-tZe r©7-f;i/ASrfift 

8 0 ■cmafrffis 4 0 %omi&fis«-c 1 aiwoau s 

**B^K«*WSU*i. ro^l5rRi:L, R/R0W 
[0124] HJfe^J 1 

17 5 AmWJjfJJxf i/yfW7^1/- K^-f/WA^rS 

<D&FB\,\ rco©«grai--hfaPETS#S:tt«L, J. 

[0 12 5] f^, ttfiiti, fi(TO^^ffl^yt 0 2 0 0m 
mX 2 0 OmmX 2mmc0^x>'L'^®fcii5^*, 
■«tt©T/U5^«WBt«:*«U Thy* 

^MWSItKiJ: *omtm£$Ml®m%n^t^ z. <r> «t 5 ■ 
LT««bfcPfl;^*®Sr^L, ¥^J-LT, Rma 

u t—7- {mm ufco 

[0126] — ^ v PPJQSffii L-Ttt, ■P^Oftlroi 

[0127] 7 , 7X^^^^^^2 ) ^ffl , l;aittB 
^fl;^ (t*) Kiss^j^ttas jRF-10000 {ct^r 

ISl 3. 5 6MHz©tE-?lo5W/cm2(Ol^4 

muslin. 

[0128] mmm^T(r>M(DK^is^mL- 

^FStt^:^!)7A 9 8. 5flqg% 
SJStt^^. 1 : ^sff 0 . 2 5 
«o RjE&t£^2 : 7 1 h7i h^ri/i>-7>' 1. 2 5(*f% 
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[0129] fcv^±®Eu&&tfxzeiTv>mst.iz®y . 

^i&tttf* : ~-y ?A 9 8. 5«C9(% 

1 : Mm 0.2 5#«% 
KJfc&#*2: hy* (2, ^-^^i^al-MO 

i. 2#m% 

KJfctttf;* 3 : ^^/HB^T-feT 1 - h 0.0 5 -ftSt 
% 

[oi3o] mmm 2 

*«)±lC3Wi«l fclW*fc»K-^' 

^Fffitt^:-y^A 9 7. 7 5*1% 
KJ£tt#* 1 : UlSf 0.2 5#«% 
KJ&tttf * 2:fh7ih^7> 2. 00 

HUMS 

TfB<z>iia/££ Lfcr &K*»JtllMi kmmz^xy? 

^fiH4^:^y»A 9 9. 2 5(^% 

KJ&tttf * 1 : B&tt 0.25 flC»% 

SJStttf.* 2 : fT7X> 0 . 5 0 ft$ft% 

ims^ifcj3v^T7'5-<^-s» mwmnmoj&tito 

KS> Jii£$: 10 kHz <D«E-CJi.o 5 W/ c m2wS^ 

?rttip& Ltc 1 1 sk^-ftmmm 1 1 mmz ltpetss 
[0131] mmm 5 

Safety 1 (c*i^T#lfl§ 200 1- 74906 oik^J 1 

t mmic vx&mm i okv> tkmmM&m 100mA 

5 W/ c.m2(D«7J Lfcrt Wfl-tiHiSfll 1 £ 1*1 

J60i.ll £BJ«fc»«*rfrofc. 

[0 13 2] 2Ug0ij6 
Igifcm K:^T©A1-5tt7j£0. lW/ cm 2i:t 

[0133] mmm i 

l-*5V^&A1-5«?3£: 1 0W/cm2tf5 
r £ VXftlimMM 1 £ H*£ UT P E TfiSllcg^® 



(13) 

I 0 1 3 4 ] ttffcftl 1 

umtmmm i i: mmc ^xmwmmmmgft&mn 
[oi3 5] nHMm»*titistiitim&stoK.i?-A' 

0 3) 1 4 8S*lB5SrAH> *L<««s*-fT^ft^fe 

o. o im^<om.m7k5 4tt*rtfc*fc*ainu mzsm 

= 5> **M- 3 0 9) 5 0 Kftas, irlEt'-yw h y y h 

Jfv'v'7>'©JP*^ 1 0 OftftSB, *iD*^«?0 

\f=L,v v y h v">y ^ 1 o wise, %m^<i 2 - t 
KB*>>-2-^f;i'- 1 -7i=/P7'c/y- i 
f C^^thS, fffifn^ndr^T-l 1 73) 8ft 
SMSitf w<y >^Ji: LTixy (jfj> . y 

■7=-=>^->y = V%t§!k S H 2 8 PA) 0. 02S 

-i'-Srfflv^a-f -fV^U 6 0 c c-ei^raJpf^b 

T^*<&«eS&ffl&#»fe*l,fc&, 1 6 OW/cm 
K>it5m*ffi!lTSrfflV>T, a®L3t*8 0 0mJ/cm 2 ro 
*#T^»SrflRlt LT*R©«fl:Srff v^^W 

[0136] i£®.W 2 

HJ60tj i (^*jv sxzfv^-v—m *UT<nmi& t\,1zz\t 

sktv&nmmi tnmz\,xmmmmmmmw-^m 

M ^1*510 4 0, mas 5X:<r>^tf*i/T ? y h 
^ ujjf y '<«Bft K*HH*5t£tta v r - 6 o ) ; i 
o owaeu 

Sfct^-wV^iJ 3— /V ; 2 0 0@l;g|J 

i o 6®*|fiJ 

->7>-*y7*y (fl»Wb*l*SC6tt«KBM-5 
o 3) ; 1S4S5 

Sr5 0 < C»ciT^{i^«PLT*&-^^^#fcmx-f y 

40 %f\-m&m&*Lx&ft?z7 4si'j*<Dftw\z77s(-?— 

[0137] I^Jfe^J 8 

SJS^J 1 ^^:*^v^T^Ky ^x^^y^vy^ is— b&3¥&f£ 
is?ntfV*\s7j>ffim7<</l'J» (JSRftSART 
ON7^;^:fJl00^m) tVft.Z,k&J^tt. M 

mm\ k®mzvxmwmnsmm#$:{mL, mmm 
[oi38] mmm 9 

so t«Lfc#y*-^-F7^;^ tfjfAttffit^T 
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^— * : &£ i o o ti m) t Lfcr tsxm-tmmm 1 1 
matte vxmmmwsmmft&im u mmm 1 1 mm 

[0 13 9] tbWJ3 

isfuTityx-uyj^mmyjsi'J* (jsrHJsiart 
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